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With the rapid development of artificial intelligence (Al) technology in recent years, digital literacy
has become crucial in modern education, especially in the education of medical students. Having a
high level of Al digital literacy can significantly enhance students' autonomous learning ability, which
is essential for them to master complex medical knowledge and cultivate lifelong learning literacy.
However, many medical students still face many challenges in the use of Al tools, especially in terms
of autonomy, competence and belonging, which affect their learning effectiveness. Based on the
Self-Determination Theory (SDT), this study explores the mechanism of the influence of Al digital
literacy improvement on medical students' autonomous learning. To this end, this study raises the
following research questions: How does the improvement of Al digital literacy affect the autonomous
learning effect of medical students? How does self—determination theory mediate the relationship
between Al digital literacy and autonomous learning effect? A mixed methodology study design,
consisting of questionnaires and in—depth interviews, was used to analyze data from 300 medical
students. The results show that there is a significant positive correlation between Al digital literacy
and autonomous learning effect; Improving Al digital literacy can promote learning by enhancing
autonomy and competence. In addition, by improving the digital literacy of medical students, they can
effectively enhance their learning motivation and self-regulation ability. Finally, independent learning
in medical education provides theoretical support, and an educational support model based on self—
determination theory is proposed, emphasizing the importance of Al digital literacy enhancement. The
research results not only have practical guiding significance for the formulation of educational policies,
but also provide a new direction for the improvement of curriculum design and educational intervention
measures, and help educators better promote the autonomous learning ability of medical students, so
as to cultivate high—quality talents who can adapt to the modern medical environment.
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